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DEPOSITS OF VASHON STADE OF FRASER GLACIATION OF ARMSTRONG AND OTHERS (1965)

. "Ov'rs Sand-dominated recessional outwash deposits (late Pleistocene)—Stratified unconsolidated sand- depositioqal environment with water de.pth§ <200 m (Spencer, 1984). . some of which indicate right: latera} offset. No m ajor fault was observed, but areas of no exposure
= dominated sand and gravel deposits. Occupies lower parts of lower Snow Creek-Crocker Lake- The middle Eocene Ald.well Formation is found in one small exposure 1 the sotheastern cormer in the creek cou.ld obscure a fault of moderate displacement. .
S— Leland Lake valley. May include interbeds of gravel-dominated recessional outwash deposits (Qvrg) of the quad}r angle along' Highway 101. Better exposutes can be toun.d just south of the quadrangle Along th.e Discovery Bay'-Crocker L.ake trend the L'yre Formatlgn an.d.sandstone of Snow Creek
S g@%&é %9q Gravel-dominated recessional outwash deposits (late Pleistocene)—Stratified unconsolidated gravel- alfmg the hlghw'a Y- Regionally, the Aldwell Formation conS}sts of thin-bedded SIOP? mudstone and on the east side of the valle)'/ is folded with northf:ast strikes, suggesgng. s1nlst'ral drag along th? north-
o 8 00% o] dominated sand and gravel deposits. Occupies lower margins of lower Snow Creek-Crocker Lake- thln—l?eQded turbidite sandstone (Tabor and Cac'ly, 1978). Massive to well-bedded l?asa!tlc co.nglomerz'ite Flort.hefist fault zone. Total displacement across this fault zone seems limited, given tha.t the stratigraphy
Leland Lake valley, but lies higher than sand-dominated recessional outwash deposits (Qurs). May and llt.hlc sgndstone occur locally. Along Quilcene Bay, basal Algwell qumatlon mterfmge.rs Wlt_h is similar on.both sides and that a number of structural elements (east—wgst strlkmg faults, srna.ll
include interbeds of sand-dominated recessional outwash deposits (Qurs) baS.Ellth sed}ments, and the contact is placed where coarse, massive to thick-bedded volcaniclastic Crescent uplifts) also appear to correlate across the Leland Creek Valley if small sinistral slip is
— Qwif —| Fine-grained recessional glaciomarine or glaciolacustrine deposits (late Pleistocene)—Stratified sediments give way to the more thinly bedded sands.t one and siltstone of the? Aldwell (Spencer, 1984, allowed. . .
— firm fine silt with rounded dropstones of pebbles and cobbles along Highway 20, southeast of Port p- 24-23). Th? HpPer contact of t.he Aldwell Formatlon is not exposed, but .lt may be unconfor'm? ble Overall, th.e deformation .and faul.t P a“‘“’“? generally suggests north-south compression in post-
Discovery. Coarse silt and sand are interbedded. Beds are greater than 3-10 cm thick. Some contacts based on relations with thf.: overlying Lyre Formation elsewl?e?e on the Olymplc' I?emnsula. Foraminifera Snow Creek tm}e, a conclusion coqs1st§nt with underthrusting O,f the Crescent begeath Vancouyer
between beds are convoluted, and sand dikes and blobs are present and cross bedding. Overlies from the Aldwell Formation are referable to the lower Narizian or upper Ulat}smn stages. Calcareous Island and continued northward migration of the Coast Range in response to oblique subduction
probable ill nannoplanktor? from the Aldwell are Teferable to thc? CP 14a zone (upper mldfileiEocene, about 44- (Clowes and others, 1987; Wells and others, 1998).
Qut Till (late Pleistocene)—Compact and firm light to dark gray non-stratified diamict containing subangular 41 Ma). at Quﬂcene B.ay (Bukr.y, written commun.lcatlo.n). This fOS?ll data indicates the Aldwell
to well-rounded clasts, glacially transported and deposited. Clasts are commonly granitic and were Formation is coeval with the middle Eocene b asaltlc. se(.hm.ents described above. Tht.‘/ paleoecology REFERENCES
derived from the Cascade Range or Canada. Often overlies advance outwash deposits (units Qval, of faunas collected from t.he .Aldw.ell Eormatlon are 1nd1cat.1\./e of cool to cold water in the bathayal Allison, R., 1959, Geology and Eocene megafaunal assemblages paleontology of Quimper Peninsula
Qvas, Qvag) in the eastern part of the quadrangle and bedrock in the western part of the quadrangle. zon.e (Spence'r,' 1984), which is quite different ﬁom the' neritic water depths and warm temperatures area, W;shin ’ton- Un%\}:ersit of Washing ton, Seattle, M Sg thI;SiS 121 - ’
Generally forms an undulating surface a few meters to a few tens of meters thick. However, west during deposition of the upper Crescent Eormatlon sediments. S Arment’rout J Mg ar;d Berta A}r/malisa 197% E;cene—dli olce.ne for;;minjflz;.ral sequence from the
of Crocker Lake more than 75 m of till is exposed The lgte middle Eocene Lyre Formatilon ' abgut 300-m thick n the study area (Spencer, ]-9 54 Northeas’t 61 1’11 ic Penin;ula Was};in to;l' Journal ongoraminiferal Researchqv 7,p. 216-233
Qwv Valley-fill glacial and glaciofluvial deposits (late Pleistocene)—Bedded sandy-matrix clast-rich af’d COITSISt.S mostly of conglomerate, Wlth some mt?rbedded andesite tuff and breccia. There 15 1o Armstrong, J Ey CIr)andeu D R’ Easterbgrook D.J., and Noble, J. B 1965 Late’ Piei;gcene '
compact diamict with angular clasts and a few large boulders, interbedded with firm fine to coarse dlreCt.t9SSII CO‘HII”Ol on the age of thlls.Formatlon in the study area, but to the west, it contains st;ati rgg; h a;ld chron(;lo : i:l southwester;l E;riésh Columbia 'an(; north;vestern Washin ton:
sand and silt, and clast-poor clayey matrix diamict, which we consider as till. Clasts are commonly foraminifera reterab.l ¢ to the upper Narizian stage (Spavely and others,. 1993.) - The conglomerates are Geol(% isalysociet of Am%:}r]ica Bulletin, v. 76, p. 321-330 oo
basaltic with probable local provenance. Occupies the headwaters of the Little Quilcene River pOtb clast and n}gtmx supporFed. Com.m only there. 15 10 prefe'rr ed orlentatlog for the clasts, Wh.l C.h Babcock gR S Burrr}llester R.F., En ebret’soﬁ 15 pC Warnoc.:k A., and Clark, K. P, 1992, A rifted
- drainage in the southwestern part of the map area 1nd1cat.es deposition by deprls ﬂqws in 4 submarine fan environment. The 1nt§rbedded andesitic mar, i;l olri .i,n for the Cr,eséer;t basgalts and r,elalted.,rocks in th’e r;;)rthern COt’lSt Rai) e vo,lcanic
Quas Sand-dominated advance outwash deposits (late Pleistocene)—Well-bedded, sand-dominated compact volcan¥c rocks on Mount Zlon. (unit Tlav) may ?epresent pos.t—.C_rescent rf.:]uvenatlon of Coast Range rofince \%Vashin ton and British Columbia: Journal of Geophysical Research Vg97 6799-
' sand and gravel deposits. May have interbeds of silt or clay. Deposited by streams and rivers issuing volcanism or may rePresent distal Cascadf: -der‘lved favas. $111c1c volcanic rocks presumably part of 2321 , ¢ ‘ . o e
from front of advancing ice sheet the Crescent Formation have been described in the Sequim quadrangle to the north (H. Schasse, B ) W A. Kent D. V.. Swisher. C. C.. IIL. Aubrv. Marie-Pi 1995. A revised C .
% éﬁaogog Gravel-dominated advance outwash deposits (late Pleistocene)—Well-bedded gravel-dominated personal communication, 1998). In the southern part of the Uncas quadrangle, the Lyre Formation erggre}? : .1 . end’ h. e h. in B o ry’w ile-l(lerre’]) \Y ’A tr,eVlS;/[ .CI;?ZOIC
- compact sand and gravel deposits. Almost devoid of silt or clay, except near base as discontinuous lies on the Aldwell Formation. Along the western edge of the quadrangle, and northeast of the ieoz rc;nci (}gy and © éonoitratlglrap yt, n erglgren,d .1 5’1 'te n:i ' 1; . ry,l t-an%ég\rj’
o 5 : 894 —_— beds. Deposited by streams and rivers issuing from front of adV::mcing ice sheet quadrangle, the Lyre Formation lies directly on the Crescent Formation. Spencer (1984) observed the (Sar .eltl (; ’ gna? S.,t eocG rolno O)gg’ m'lelsl;:abi's altl g ;’43 S ;ggl_gzrflig 1c correlation:
W] Lo \R o] ) — Qvat —| Advance outwash lake deposits (late Pleistocene)—Laminated to massive silt, clayey silt, and silty contact in the upper part of the Snow Creek drainage, and described it as irregular and undulatory. B }? Cllje é 01r 983 lF;I}eI} - deo - pe;? lu .IC.a 10[; I;) h : in of the Cordill
g:" DOooé, o \ clay deposited in a lowland lake south of Port Discovery. Sediment is firm Inf’erre 1o be i)roglacial The contact northeast of the quadrangle contains basaltic cobble and boulder conglomerate. From ooth, h' "R dd" lmlr;f] alil prgc\e;/sges})o Hei achatlo(rll.a ong; e lslozt ern margdl n ((1)' the Cordileran
> so d<s [1 \\ . _ because it is overlain by sand-dominated advance outwa.sh sediments ’ these observations, Spencer (1984) inferred there was considerable relief on the surface beneath the ilcejg ee}tl, lu (limim S %l?h rl% t, ‘f N, r.},lzltor:i, ort ) rr}erllca ar% a J?f:m o.ceans
Z @) 0’0 c\ \\\\ // NPA&Z%Q% Indurated colluvium (Pleistocene?)—Indurated unsorted iron-stained angul uvi flanks Lyre Formation. Spencer (1984) measured 418 paleocurrent indicators in the Lyre Formation and uring the last deglaciation, The geology of North America, Geological Society of America,
w S ol £y 4 = A N . gular colluvium on flanks . X ) . . ) . . . Boulder, v. K-3, p. 71-90.
ARRLE j of the Olympic Mountains in the southwestern part of map area. Inferred to predate Vashon stade, found a consistent b.outh souF hv&'/est. dlrectlgn of transport. Th.e base of the SeCUOI.l has a higher Booth, D. B., 1990, Surficial geologic map of the Skykomish and Snoqualmie Rivers area, Snohomish
2 RGN i because sediment is indurated and lying on bedrock percentage of basaltic clasts indicating erosion of the underlying Crescent Formation. Chert and ci : "C ’, h'g g S pG e }I/S ) llq Lo
& 3 ;’ 391\ phyllite clasts are also common in the conglomerates, and Snavely and others (1993) and Garver and and King Counties, Washington: U.S. Geological Survey Miscellaneous Investigations map I-
00 go o : o / Y Bedrock Brandon (1994) concluded similar clasts in the Lyre Formation at the northwestern tip of the Olympic B 1t7h4515 2§ p- zds\};;fi:is' HH Geologi  the Des Mo 7 5-minut d )
Liee og Z/ % Peninsula were derived from Mesozoic sediments on southern Vancouver Island. 0(\)N g h" R af]U SaGrorll’ . 1"Sm Presg eOF(‘)lgl;map o T 1(?«;4 0(())18% .S5-minute quadrangle,
6 Oooo ooo 74 i g Tems Micaceous sediments (Eocene?)—Massive buff brown micaceous siltstone and fine sandstone on the We informally refer to silty sandstone and sandstone turbidites in the Snow Creek drainage as the B (? . Hi\%[torliT R d€0 E}glca MurveKy (I})en- 1 ? heplorti;;; eL ‘t é oi h ti f th
SIHE05Y) north side of Big Skidder Hill. Bedding commonly indistinct or not present. May be correlative to sandstone of Snow Creek. The section in the upper Snow Creek drainage is 567-m thick; foraminifera ra(ljla;)crzll’diafccre;tiogaren\-;v ;ccie’e inatrlz]e Oi nellr‘i/cei/lc?ut?tai.l’ls nor’thve:/:st \i’rzli(;lzl?: ;); lslgi:'l(ge(c))lo iecal
Scow Bay sandstone or the upper Eocene and lower Oligocene Makah Formation, the upper Oligocene are referable to the upper Narizian stage and are, “... indicative of cool to cold water temperatures Societv of America gulleti%l v. 110 y98§—1009 ’ g ’ &
Pysht Formation, and the Miocene Clallam Formations at northwestern tip of Olympic Peninsula, ?nd_ water depths in the lower bathayal Z(?ne” (Spen?er, 19.8 4p 135). Petro.graphy of the sandstones Brandon >£\/[ T., and Vance, J A, .1992’ l;]ew gtatisti.cal methods for analysis of fission-track erain-
o where these formations are described as micaceous by Snavely and others (1993) and Garver and indicates chert and quartz predominate, with chert b.e ing a significant proportion of the §1asts (Spencer, age di’striiou;ions with aj ’ l'ica.t’ions t(; detrit;al ages from the Olympic ngduction ‘com lex \iestern
N = & ]  © f t f; Lo % o e % ] O//\q\% = e s Brandon (1994) 1984). Spencer (1984) notes the Snow Creek unit and the rest of the Lyre Formation are related g N . p.p ) A 8¢ y_ pic PIex, wes
AV QA H Ooo o S . SO0 s _— RN AN N e OO: ) 83?, \g \ 5,"/ . So b Ooo T ) \ Tss Sandst S Creek—Sandstone and silt dstone turbidites. Beds 5 cm to 1 m thick. Contai because of a conformable contact and because there is an abundance of chert and metamorphic clasts Washington state: American Journal of Science, v. 292, p. 565-636.
SR B Al S \ e e e B R, o D Sy P ) Gy o ek
oko o °Oo ZO o A AN | B Ss(aredE -/ 3 NN Oo & 04% :9? ! dominantly quartz and chert. Foraminifera indicate an upper Narizian age (Spencer, 1984) appears (0 be localized because it is not found northeast of the quadrangle, where the Townsend Shale, grze(% m oy, Tashington 5, Declogiert bunvey Pand b nvestigations T _
z W= o OO P i LRGSR > ;’ Vi o ARNLCE f{ i es\al ¥l Lo ODD / t ’ ’ a unit found outside of the study area, lies unconformably on the Lyre Formation (Thoms, 1959), and : )
: o of° 7 ooo \ 02 d 1 95)0,/0 2 ; N § ¢ \ % (g Z gOOOTIuOco J E NN \ ] LYRE FORMATION (MIDDLE EOCENE) divided into: the Snow Creek member is missing. Cady, W. M., Tabor, R. W., MacLeod, N. S.,_ SorenserT, M. L., Geologic ma.p of the Tyler Peak
3 Z £4 7 Ooc; ng OOOO 099 oooo Z R N k:o Rl el (78 0/ Tide \\ / \ 8 ’ Yount and Gower (1991) and Tabor and Cady (1978) map the Snow Creek unit as the Twin River 822;1;;‘?0%6’8332;%21%;@7%61 5907112C011m1‘33, Washington, 1972, Geologic Quadrangle Map, U. S.
o Sxo e, & SRR /'\ R T 5 o - . . . - Formation, and Spencer (1984) considers it to be a member of the Lyre Formation. We prefer to map ’ 3 ’ : .
R o o\bo\o ;g-a:»@% 2 ‘/@‘9 -y \\ ﬁ W OO O"OO f(? °/ \ ?\ \\ oﬁo%n%% 9 Upgpr:ufl(; nsgalr?clln(ejroft‘;il:llse?;rl;zrsarili?(l)jrllz ?ri(ir;(;]:lgli)(;?;liilfrﬁ?rg;z;tn lr;larsrellzlltm;m(l)iﬁ(ag?;ﬁrzecgl‘::t: it as a separate unit similar to the Hoko River Formation of the western Olympic Peninsula (Snavely Clowes, R. M., Brandon, M. T., Green, A. G., Yorath, C. J., Sutherland Br.own, A.,.Kanasew1.ch, E.
Yoop /it DX AN SOI for \ ) in decreasine order of abundance (Spencer, 198 4') Clasts to 1m ’ and others, 1993). We thus avoid expanding the Lyre Formation, and we avoid using the term “Twin R., and Spencer, C., 1987, LITHOPROBE-southern Vancouver Island: Cenozoic subduction
& ./)"’"U \\ ‘;; sl J / o\ & N - 4 %v Andesite tuff & db ia— Andesit P d h’ bl .d ‘ d ite tuff and brecci hite to light River,” which has been used as a Group name to refer to several formations that range in age from complex imaged by deep seismic reﬂect}or}s: Canadian Journal of Earth Sciences, Ve 24,p. 3151
5 // \ \ o Ooz °°°/ [Oo o og o\ \\ o ﬁgxwa% 4 ndesite tu al.l recara—Andesite .ap ornbiende andestie tu . and brecera, W .1 cto }g gray. upper Narizian (uppermost middle Eocene) to Miocene time (e.g. Garver and Brandon, 1994). The Duncan, R. A".]982’ A captured island chain in the Coast Range of Oregon and Washington, Journal
RN \ oo ( 2 oa OB e - Locally contains rare leaves and coalified wood. Commonly massive, but some tuffs are thin bedded ) ¢ of the f . in the Twin Ri G is the Hoko Ri F " hich is simil of Geophysical Research, v. 87, p. 10,827-10,837.
o 0 992 ON oTic® 9 Lower conglomerate member—West of Cedar Flat unit is predominantly thick bedded to massive .owermos O. . ¢ formations mn the TWiTL SIver iroup 1s the Hoko River Formation, W 1 .1s stmar G John I d Brandon, Mark T., 1994, Erosional denudati f the British Columbia Coast
\ /Z 00/ agio ) o~ 0 o0 9 ) te: to th th thin to thick bedded sandst ith mi L i ‘ in composition and age to the sandstone of Snow Creek, as used in this study. arver, John 1., and Brandon, Mark 1., » brosional denudation of the british L-0lumbia Loas
\ 399> . "002\ ccong ? merate; fo fe sou zln ? lfl © de dsanb;lone “(;1 r;g?or c;)nlgl ome?ahells mos common% Eocene(?) micaceous sediments on the north side of Big Skidder Hill (unit Tems) are problematic. Ranfées as deterrylned from ﬁss?on-traclf ages of detrltal zireon from the Tofino basin, Olympic
R\ é"oooo‘é Lo 00 Al mo?g og;rz;t::srarenzoimrpl)ose ro ]zv ¢ ro;;l en dper ° a]? io is © nc fe rtn;:qt te}:]sse;rsz;mougtrs Ok There are no ages from this unit, and contacts with the adjacent Lyre and Crescent Formations are Pepmsula, Washington: Geological Sogler of America Bulletin, v. 106,’ p- 1398-1412.
) () metmetimniary e greous ks s, gack. Loweprtof it s Soow Cok ot e Masve micceous o and T sanonspredomin. Ty could prsn v Hamlin . . 1962, ooy n i of e Mo Wallr Qs Llad Lok e
[ L% pf P Z & s A Qvt commonly contain scattered pebbles. Siltstone is sandy and thinly to faintly bedded. Hornblende three micaceous sequences in the forearc: early middle Eocene Tyee Formation equivalents (Scow Porter, S.C., and S ’ T%V i998 R d'y b Caget ’t int on rate f ad : ' d t
\ ‘f o) IS o\ b OOOO N \\ separates from an andesite boulder in this unit collected just west of the quadrangle boundary, near Bay sandstone?), Armentrout and Berti, 1977; late middle Eocene Puget Group; or upper Oligocene o ?r, oo Wan;on, s 1 i~ 1(})10ar on age SO 2 n.rat.e o advance end retrsa
\ E 9 i 9 () ﬁuoc?, 66 blo & % Mount Zion, yield K-Ar ages of 35.5 and 41.0 Ma (Yount and Gower, 1991). However SpeI;cer’s Pysht Formation and the Miocene Clallam Formation (Garver and Brandon, 1994). Because the (S)OIhe gggeztl];)be of the Cordilleran ice sheet during the last glaciation: Quaternary Research, v.
\ ‘ ZOOD of%% e 4 % : A\ (1984) biost,ratigraphic work indicz;tes meml.)er is middle Eocene in z;ge an(i therefore, it is likely micaceous sediments apparently rest on Crescent Formation and are in an upthrown block against Sh P D -K 1.960 U E biostrati hy. S Creek N.E. Ol ic Peninsula:
i\ \\ oo 957502 5| 0B\ B\ there was some areon loss in the samples analyzed ’ Lyre Formation on Big Skidder Hill, it appears likely it may be one of the pre-Lyre units. erman, L. &., » Lpper tocene 1ostrdt1grf1p y. snow freek area, . k. Dlympic Femnsuia:
X \g : 8 — 3 "Oo" FART) T Lyre Formation nﬁifferén tiated PeIl;ble N d};obbl conelomerate in a matrix of medium to coarse Overlying all of the Tertiary units are surficial deposits related to the Vashon stade of the Fraser University of Washington, Seattle, _M' S. thesis, ,116 p-
\f \Y’O go0 ° %o ° 8. o\ : ygranule sand ’Cl(l)ntains some sangtone intZrbe ds Dzm?nagn?ly cheft b;salta an docon;lomera(t)e ;?;S glaciation of Armstrong and others (1965). The only surficial deposits we found that may predate this S“a(\}’el}l/, P._ D, Jr, 1;42}11ch0(1, 11\311 S., NIeCnlL 1? Ri,g ergsmn, I]?lg Pe;lrLl, .I( EP,1 Rau, W. V\fi 19913,
\ S RS OZ S °Td B in decreasing order of abundance. Clasts to 1 m. (data from Spence;r, 1984;. No direct fossil control stade are indurated colluvial deposits on the flank of the Olympic Mountains in the southwestern part n:r?h(\)fégt;?:ll I)O;) ntl ?c ;:rfins;t;eg;ashii 2:(1)1:1. Syé é::)tfo iiale éirrlve afsce;z;tgucsllﬁvzzg ;t?(,)ns
* Sk L NRTNG x k on age, but because it lies between the Narizian Aldwell Fm. and the upper Narizian sandstone of of the study area (unit Qci). Sediments predating the Vashon advance are usually indurated, due in Series Ma 1_19};6p1 sheet scaie 1:48 0%0 T £ Y s
0 : Snow Creek, it is probably lower Narizian (Spencer, 1984) part t.o the great weight of the ice that gverlay the re.gion. The colluvial deposits are als‘o ind}lrated Snavelv. P Dp I Ma;cLeod I,\I S an'd Vi’a n.er H. C.. 1968. Tholeiitic and alkalic basalts of the
Tef % Aldwell Formation (middle Eocene)—Massive to bedded slope mudstone and turbidite sandstone, and lie directly on bedrock. They cc?nt.zl in locally derived clasts 'and thus-may be corrc?latlive with the Eocz}le.Siiétz .lvliver Volcz;nic.s 6re on Cg<)ast7Ra.n é Ame’rican Journal of Science. v. 266. ». 454-
basaltic conglomerate, lithic sandstone, and siltstone. No fossils have been dated from within the Evans Creck stade of the Fraser gIB:CIathH (e.g. Booth, 1990), a time of \.Nlde.:spread alpine ice advar?ce 481 , ¢ 5 o P
quadrangle, but along strike on the east side of Quilcene Bay foraminifera indicate an early Narizian in the Cascade Range and Olympic Mountains that predated the culmination of the Vashon-age ice Spence.r P. K., 1984, Lower Tertiary biostratigraphy and paleoecology of the Quilcene-Discovery
age (Spencer, 1984), where the section is almost 300-m thick. Coeval with Eocene basaltic sediments sheet b}., about 5,000 years. . . . Ba ;;re;a I;Qrthea’st Olympic Peninsuia Washington: University of Washington Seatﬂe: Ph. D
(Tebs) During the Yashon a<.1vance, the Vashon ice sheet bifurcated northeast of t.he study area into th.e DiZserta{ion 173 ymp ’ gton: y gton, A
}I'eb; Basaltic sediments (middle Eocene)—Basaltic conglomerate and breccia, fine- to medium-grained, Puget lobe, which occupied the Puget Lowland, and the Juan de Fuca lobe, which occupied the Strait Tabor. R.W. aI;d Cadp. W. M.. 1978. Geologic map of the Olympic Peninsula. Washineton: U.S
— dark gray to black massive sandstone, with thin local interbeds of dark siltstone. Lowermost few of Juan de Fuca (.i.e. Waitt and Thorson, 1.983) - The Puget !obe blocked northward drainage f'rom. the Ge’ol(; igal Surve yl’v[is.celll;meous’ lnvestig ationls) Ma 1-99}4/1 siale 1:125 0(30 2 sheegts o
meters is gray-green argillaceous limestone pods and basaltic sedimentary breccia. Total thickness Puget Sound reslon and formed proglacial lakes that drained southward along the Chehalis River Thoms RgE 1959 ”1}:he eology and Eocenegbiostrati r: h of,the soutilern’Qui;n er Peni.mula area.
> is approximately 230 m along Salmon Creek; benthic foraminifera and molluscs indicate age of valley to the Pacific Ocﬁean at the sout.hwestern extent of Puget Sound. The Juan de Fgca 10b§ Wa;hir:l t;;n' Un}vergi% of \g’\}llaqhin ton, Seattle MgSpthyeiie 103 ’ ‘ ’
xz_// SRR o) N section ranges from upper Ulatisian to lower Narizian (Spencer, 1984) presumably blocked drainage of Port Discovery before occupying it. Pebbly and stoney silts (unit Th § RgM '1979 I‘ }; i ﬁ . g ftl; last l’ '.t" . ‘t‘h’ p p.t Lowland. Ph.D. di ati
éq AAVSZ é;VA quqv é 4?% ’ Qval) near Discovery Bay are interpreted as these proglacial lake deposits. These sediments are (Si(i)z/lérsi.ty ‘(’)f Wasllii()gstcilnlCSiatet(l;es (1)545 ast glaciation I the Fuget Lowland, Th.L). dissertation,
s v b 4 b o overlain by both sand- and gravel-dominated advance outwash deposits (units Qvas and Qvag) that i ’ )
@/A N CRESCENT FORMATION (LOWER AND MIDDLE EOCENE) divided into: were depo>s,ited by streams agnd rivers issuing from the front of the zrl)dvanc(ing ice sheet. The icg )sheet Thorson, R'.M" 1980, Ice-sheet glaciation of the Puget Lowland, Washington, during the Vashon State
/! y Tef Basalt flows—Massive basaltic lava flows. May contain calcite or zeolite-filled amygdules. Lava may first covered the study area around 18,000-17,500 cal yr B.P., reached its maximum extent in southern Th (late Pll;n;;ocelzgz)gz QC;atc?rngry Re-s careh, v 13’fp'h3(i>3_321.s d Washi - Geological
472 V4V 4 Ry 45 A V4V A SIS, Ak V4v4 qAﬁ . 4 f contain pyroxene phenocrysts. Tops of flows may have red oxidized zones indicatin‘ subaerial Puget Sound around 16,950 cal yr B.P. (Porter and Swanson, 1998), and covered the region with up OTSO_H, of A o aClO‘.lSOStaUC g et poundarea, Tashington: freclogted
i 4‘72 L M i N i et TN = '/ Qut / . by p. . Y p . y J to 1500 m of ice (Booth, 1987). Till (unit Qvt) marks the presence of the ice sheet in the study area, $0c1ety of America Bulletin, v. 101, p. 1163'1174', . . .
A A A A N eruption. May contain minor basaltic breccia (Tcb) s L . . Waitt, R. B., Jr., and Thorson, R. M., 1983, The Cordilleran ice sheet in Washington, Idaho, and
_F\ b %V Basalt breccia—Rubbly. reddish weatherine aneular basaltic breccia. No silty or sandy matrix. indicatin and mantles most surfaces. Granitic clasts within the till attest to a source at least 100-km away in e ; i . ) .
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(PLEISTOCENE)—Consists of:

emplacement history is complex (Wells and others, 1984). In southern Oregon, onlapping strata
constrain the suturing to have occurred by 50 Ma; but on southern Vancouver Island where the terrane-
bounding Leech River fault is exposed, Brandon and Vance (1992) concluded suturing to North
America occurred in the broad interval between 42 and 24 Ma. After emplacement of the Coast Range
basalt terrane, the Cascadia accretionary wedge developed by frontal accretion and underplating
(Clowes and others, 1987). Domal uplift of the part of the accretionary complex beneath the Olympic
Mountains occurred after ~18 million years ago (Brandon and others, 1998). Continental and alpine
glaciation during Quaternary time has reshaped the growing topography of the Olympic Mountains.

indicates subsidence following the end of basaltic volcanism. The basaltic sediments contain upper
Ulatisian to lower Narizian benthic foraminifera and molluscs indicative of middle Eocene age. Macro-
, micro-, and trace fossils are indicative of subtropical to warm temperate water conditions in a neritic

/ \ \ / RSN P s
7 ) \ { N \Aﬁ;j_b) \\ Tof CORRELATION OF MAP UNITS GEOLOGIC SUMMARY the valley walls. The current high point of the Leland Creek spillway lies at an elfavation of 6A8.6 m,
v \ N R INTRODUCTION betweep Crocker Lake .and Leland Lake (Thorson, 1979). Thorson (1989) reports silty lake sediments
4 | Tef \ \\\ af Qb af Qal a - Holocene The Uncas quadrangle in the northeastern Olympic Peninsula covers the transition from the extending to an elevation 60-n.1 to th.e SOl.lth of.the spillway crest, but these are generally absent to
// / // \ et Y - s accreted terranes of the Olympic Mountains on the west to the Tertiary and Quaternary basin fills of thf: north. There are some stratlflgd fine silts .w1th rounded drops?ones of pebbles and .cobblefs along
/ \\ 7 \ Qurs.: o of v o Qui— the Puget Lowland to the east. The relief of the map area ranges from sea level at Port Discovery to Highway 20, squtheast Qf Port DlSCOV?r)’ - Higher energy recessu?nal OUt_WﬁSh deposns (units C?V"S
=T [ \'_// T A 4116 feet on the flank of the Olympic Mountains to the southwest. Previous geologic mapping within and QV_rg) overlie, or are 1n01§ed into, till ar}d were probably d§p0s1t§d while the spillway was active.
Nt 15 : v and marginal to the Uncas quadrangle includes Cady and others (1972), Brown and others (1960), Rece.ssmnal gravels 1.1e on point }Jars exclusively north of Fhe high point of the Lelanq Creelf spillway,
24 )28/ T N //\\ & e O (;g oo Pleistocenc QUATERNARY Tabor and Cady (1978), Yount and Gower (1991) and Yount and others (1993). Paleontologic and possibly due t.o the higher velocity f)f strean.lﬂo.w. Following C?eglac.latpn there was isostatic .rebougd
2 SR\ < "N aw Qut b an © @ ) stratigraphic investigations by University of Washington graduate students (Allison, 1959; Thoms, as well as a rise in sea level. Details of this history are elusive within the study area, but isostatic
22 N\ — Qual 1959; Sherman, 1960; Hamlin, 1962; Spencer, 1984) also encompass parts of the Uncas quadrangle. rebound explains the presence of glaciomarine or glaciolacustrine deposits at elevations above sea
\_\ ~ Geologic mapping for this report was conducted in February 1998 by Haeussler and Wells following level. Thorson (1989) estimated the magnitude of rebound at Gardiner as 140 m, a few kilometers
s NADQ%)E EQ%% preliminary mapping by Yount in 1976 and 1979. The description of surficial map units follows Yount north of the study area on the west shore of Discovery Bay.
I \\ Unconformity and others (1993) and Booth and Waldron (in press, 1998). Bedrock map units are modified from FOllovying the. Vashon glac.iation, lanfislides develqped on some steep hillsides (unit QIS): Perhaps
_ upper Eocene Yount and Gower (1991) and Spencer (1984). Geologic time scale is that of Berggeren and others the most 1nterest}ng of thej,se isa landsl.lde about 4 kllomet.ers south of the head of Port Dlscover)f,
(1995). where a massive jumble of Lyre Formation conglomerate, with blocks as large as houses, slumped off
OOngo 9 The Uncas quadrangle lies in the forearc of the Cascadia subduction zone, 10 km east of the the east-facing hillside. As a result, the landslide deflected Snow Creek eastward. The modern depositional
on © on $ Cascadia accretionary complex exposed in the core of the Olympic Mountains (Tabor and Cady, environment includes alluvium (unit Qal) and alluvial fan deposits (unit Qf) along modern streams,
Tl M’T@% 4 1978). Underthrusting of the accretionary complex beneath the forearc has uplifted and tilted to the and beach deposits .(unit Qb) along the Shore_s .Of.POI‘t .Discove.ry. Human modi_fication of the
ooThe © east the Coast Range basalt basement and overlying marginal basin strata, which comprise most of geomorphology is mostly seen as artificial fill (unit af) along Highway 101.
on 0 on 9 middle Eocene TERTIARY the Uncas quadrangle. The Eocene submarine and subaerial tholeiitic basalt of the Crescent Formation
Unconformity on the Olympic Peninsula is thought to be the exposed mafic basement of the Coast Range, an oceanic STRUCTURAL HISTORY
///V/ }I'ebs} Tems terrane accreted to the margin in Eocene time (Snavely and others, 1968). The Coast Range basalt ) . ‘ . o
_ terrane may have originated as an oceanic plateau or by oblique marginal rifting, but its subsequent The structure of the Uncas quadrangle appears difficult to interpret, with faults striking north, east,

northeast and northwest. Overall, the area has been tilted eastward on the flank of the growing Olympic
uplift, which was accompanied by folding and faulting of the bedrock strata into an eastward plunging
synclinal structure. Although attitudes in the Crescent Formation are similar to those in the Lyre
Formation, an unconformable contact is inferred by the absence of the Aldwell Formation and the
deposition of Lyre conglomerate directly on the Crescent Formation. This suggests deformation began
in late middle Eocene time. In the Cape Flattery area, at the northwestern tip of the Olympic Peninsula,
the Lyre overlies the main thrust at the base of the Crescent Formation and suggests that it postdates
the beginning of accretionary wedge formation (Snavely and others, 1993). On Big Skidder Hill, the

Tef i * ? . . . . .
/ N o RN /7 attitudes in the Lyre are variable. The attitudes of the overlying Snow Creek member of the Lyre
/ = l \ s ) generally strike north or north-northeasterly, which suggests the younger member saw a different
/ \{4 | | s A/ DESCRIPTION OF MAP UNITS STRATIGRAPHY structural history than the rest of the Lyre Formation. However, Spencer (1984) argues for a conformable
/ RN \ e ,ﬁv;m/[q/v rv Zé% el The oldest rocks in the quadrangle belong to the lower and middle Eocene Crescent Formation, contact at the base of the Snow Creek member, and outcrops of the Snow Creek member along Snow
/ % NN / ~T WX e 41 BRETRON A:\i —i o Nonglacial deposits which consists of submarine and subaerial basalt flows, breccia, and interbedded sedimentary rocks. Creek can be interpreted as being positioned near the nose of an eastward-plunging syncline. The
Z’l\ /) A / it <4 VAVZV‘“’A VZV a VAVZVM 4 VZV a VAVZV‘”A RN .- D Pillow lavas, pillow and lapilli breccia, amygdaloidal lava flows, dark gray calcareous mudstone, eastward plunge of the fold along upper Snow Creek, the eastward dips of most units, and the
A i : ey 2 z & A . AT LN cpe s . . . . . . basaltic siltstone, and sandstone make up the lower submarine unit (unit Tes) exposed in the southwestern _striki iti i i
4 S _— = . 3 TAAP AP VAL L P VAP P Va4 s V7 adbap V44 A Vv adb,p V4l Eae s p p northwest-striking depositional contacts between the Lyre and the Crescent Formations in the
IR iDh i K N SIS E S X RINSR S 5K SIS SE sTp AT LT AN/ U - cl Artificial fill (Holocene)—Mud, sand, and gravel of varying proportions, possibly including foreign corner of the quadrangle. Calcareous nannoplankton from interbedded turbidite siltstone and sandstone h 5 f hp drangl db }(]1 ilting of th i duri lift of
/g\ iy s + /1(A<1 AL b AVAB YD g, AqAb D o RN RN 4\/ debris such as concrete, logs, timbers, or brick. Used for highway roadbeds and other construction. h ¢ ?1 b gle. A B I pP 1k o d | S ; d‘ h cp southwestern part of the quadrangle are caused by eastward tilting of the entire area during uplift o
2 5 A A DIN T4 VY KPR PR VAT 20 9 ¥ NS . Thi - . .. at the top of the submarine unit at Bon Jon Pass, 1 km west of the quadrangle, are referred to the the Olympic Mountains, since about 18 Ma (Brandon and others, 1998).
. 7\@ ) . ; ickness generally greater than 2 m. Mapped where fill substantially obscures or has altered original . Lo > i
g 25 . VA 453 : VV4§ i ZAVV4 453 : Vv g )8 SAVVA 453: VV4 a¥s ZAVVA 453: VV4 a7s Tl (\ colosic d§ osit Ve PP Y g 11 zone, or early Eocene (about 50 Ma), by D. Bukry (written communication, 1998). Most of the There are three major fault zones in the map area: east-west faults flanking Big Skidder Hill, a
N ~ d [ > . . . . . . .
{ \ch\/ | . l;iq \ :v ; iqq MY : s iv 3 iqq ] : 7 ivi iqq &Y : a9, iv/ S \\ ab Begch dipositz (Holocene)—Soft sand, silt, and mud deposited or reworked by wave or tidal action upper part of the Crescent Formation consists of amygdaloidal basaltic flows and breccia (units Tcf, major northwest-striking dextral fault zone along Deadfall Creek, and north-striking faults along the
A s = d Qv 8,4 v4 av4, 4% N o » St i ~ ~ i ~ i :
- 4 4‘?; PVAL f DV adV s b VS T . 3 \A\v vadray 7ad ﬁ PVadrap a4 i VVaaryy Vol \\ at head of Port Discovery. Contains logs and timbers at or above high tide. Deposits lie within 2 m Teb, TCfb,)' T,he l?rec01a are monohthqloglc, and the flows sometimes have rubbly reddish weathering Discovery Bay-Crocker Lake zone.
5 W“ﬂg NS v s ;, Z ag N v 8 : - ag RN . R Q 59 g v 3 4 bg NYE v ; q bg £y f/ = of high tide surfaces indicative of subaerial eruption. However, Spencer (1984) noted that south of the study area, The east-west striking faults on the north and south flanks of Big Skidder Hill may be reverse(?)
Ny alag o234 a¥%ag 4% A A N - e e L Tem N ) on the west shore of Quilcene Bay, there are massive basaltic flows interbedded with pillow lavas faults in which C tF tion is faulted southward the Lyre F ti d the Lyre i
Ly Ta¥ oy Y L A\ N NS 4 x4y A Alluvial fan its (Holocene)—Boulders, cobbles, and soft sand deposited in lobate form where o Y “ ) ) p ” aults m which Lrescent Formation 15 faufted southward over the Lyre Formation and the Lyre 1s
Leyad Tov vaaPavvadlab vaqPprvaddab vy Q_V\Z-W adTAY v 44 Vﬁ o NF44FaP vaqrangadiaby/ D ! uvial fan deposits (Ho o.ce. ) ’ L B . indicating complex interfingering of environments typical of oceanic islands. No ages have been likewise faulted over sandstone of Snow Creek. Fault scarp breccias indicative of topography and
894 9 sl ¢ T O e e Ty . g LRSI A A g SR AT AT . N streams emerge from confining valleys and reduced gradients cause sediment loads to be deposited. . . . o . . >
RO ST ; bd Ny = 3 N S b7 N 4 : ob ] Bl by o= = —~— A NS Pt Qal Alluvium (Holocene)—Moderately sorted soft deposits of cobble gravel, pebbly sand, and sandy silt determined from the subaerial part of the Crescent Formation within the quadrangle. In the Bremerton faulting during deposition were not observed and suggest the faults formed later, due to north-south
N TSR Y ) R T e e e e Y O TRPNANE U704 9,98 g7 v 2% ~ 65 N . L ’ area, 40 km to the south, Duncan (1982) reported an “’Ar/**Ar age of 55 Ma, and Babcock and others compression of the Olympic Peninsula. Another east-west striking fault with south-side up motion
i 2 S Bl v K2 R TN long the floodplain of S d Salmon Creeks south of Port D d along Snow Creek P ymp & P
Tam Ao rad’y vvaadyvad’y vraavsrrad’y praavyrrad’y pyaany NN AN vad'y vygatt= along the floodplain of Snow and Salmon Creeks south of Port Discovery, and along Snow Cree 40 » 130 3+ ; : . ; . ; .
T~y SAVSAION 2 7,090,700 07 899,705 47 299,749 I Iébg v sy " fg v o D Van N in the northwest corner of the map. Gradational with and including sediment equivalent to unit Qb (1992) report an “"Ar/>"Ar age of 50.3 = 1.5 Ma. East of the quadrangle, Yount and Gower (1991) may exist about a mile north of Big Skidder Hill. A fault is needed to explain the presence of the
3 VZ VaAZA\V-F.’: - VbAZA va Ia VZVDAZA VZVcAbq y VZVDAZA va O VZVbAZA va W\ EABLEYY BN k,\»— 3 // _\_\\15 \\ Qw Wetland deposits (Holocene and late Pleistocene)—Peat, marsh, and bog deposits, with some report foraminifera referable to the Ulatisian stage (early middle Eocene) within marine siltstones Eocene(?) micaceous sediments on the north side of Big Skidder Hill topographically above the
. A A A A S~ — s s, S, S . . . . .
vadPaY vaqVa NG Pyl PAV v aqPaT v adlAY vaqPa v adlaY vaaPanvadlal vaqVab < = . . . . . p and sandstones of the Crescent Formation. Aldwell-age basaltic sediments in the Salmon Creek drainage.
RAVTE BAY ?\ T N L ‘XAL VAT SINE U a v i v, 8940 BAY RN Bagd / At N ¥ntt'irm1xed sand, s11t,.and clay. Unit is very soft, water saturated, and occupies shallow depressions Marine basaltic conglomerate, sandstone, and mudstone (unit Tebs) overlie the basaltic flows and ioht-
byt Y 343 - \ Q-LEA-——-A-*AEL,@} R vt (34 .AM. e VA } ~ \,2 in till (Qut) or low-lying areas of recessional outwash sands (Qurs) g ) ) In the southwestern corner of the quadrangle, the right-lateral Bon Jon Pass fault heads northwest
oAk A g AT A A . ! é 14 { . : ‘on. . . . . . . ; . . .
§ VAA Za0 N :vA u \\ \ D < / ,_,/ Qls Landslide deposits (Holocene and late Pleistocene)—Diamicton of angular clasts of bedrock and brec(;n'a ofltheICrescle]:ntSF olrmatlocn Tlt(le(sie t?asaltlc szdnlnents}?.relfoundll g lt he no;theastern.(;i)art fo ;the along Deadfall Creek and th? little Quilcene Rlver. This fau.lt 15 exp o§ed 11 a quarry near the summit
g grehy fﬁ > i \45 . N\ N \.4_\ T ( & \<4 surficial deposits derived from upslope and commonly includes trees. Includes areas of irregular quadrangle along the Salmon Creek drainage and along Highway on the west side ot Port of the pass where a 10-m wide shear zone with strong horizontal slickensides juxtaposes Crescent
, vabA“ )| A TN, » . N 4 \ ~4.\_4~ k\ e ~ hummocky topography. Poorly consolidated. Landslide four kilometers south of Port Discovery Discovery. Spencer (1984) measured the section in Salmon Creek as more than 232-m thick and Formation submarine deposits on the southwest with Crescent Formation basaltic flows on the
=S Y ’_31\( ~ | N\ A \és A R consists of house-sized blocks of Lyre Formation conglomerate argued that they are sourced from the Crescent Formation. Spencer (1984) found the contact between northeast. Locally, these slickensides indicate right-lateral offset. Northeast-trending faults cutting
4[> v N ) ~ . l z\ % ' the underlying basalts and the upper sediments was irregular and undulatory, with limestone and through Cedar Flat juxtapose Lyre Formation with the Crescent Formation and may be normal or left-
- VZ A4 ZV A = \ N Glacial deposits basaltic breccia at the base of the section, suggesting a period of erosion between deposition of the lateral faults kinematically related to the Bon Jon Pass fault.
Lnal? o e .. W \ Tl N P two units. Subaerial basalt flows and breccia stratigraphically beneath the marine basaltic sandstones A north-northwest trending linear trough in the center of the quadrangle extends along Ripley

Creek, the north fork of Andrews Creek, and through the valley west of Big Skidder Hill. West of
Little Skidder Hill it corresponds with the contact between the sandstone of Snow Creek and the Lyre
Formation. Outcrops along the walls of the Snow Creek drainage reveal several near vertical fractures,
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